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lyiueMM nowapa. B KasecTBe omeTyujamero coe- 
AMHeHMfl ncnojib3yioT oaho mum 6onee (propyr/ieBO- 
flopoAHbix coeflMHeHMM, BbiBpaHHbix M3 pjjfla: neH- 
TacpTopaTaH, 1.1,1333-reKcatpTowiponaH; 
1,1,1233-reKcatpTopnponaH. rei|ra(t>TopnponaH win 
CMecb OflHoro win 6onee BbiujeyKa3aHHbix cpTOpyr- 
neBOflopoflHbix coeflMHeHuB m oahoto mjim 6onee xnop 
m/mjim 6poMyrneBOAopoflHbix coeflMHeHMM, bu6- 
paHHbix va pjj A a: QF^Br; CF^BfCl; ^=gg£|;" < ^P 

CF 2 BpGF^Br CF 2 HBr; CF 3 CHFBr c KOHneHTpauMe* 

OflHoro win 6onee (pTopymeBOflopoAHbix coeAMHem-tii 
AO 10%OTBeca CMecu 2tn6in. tp-nw. 10ia6n. 
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flaHHoe M3o6peTeHne othochtch k cnocody -ry- 

LUeHUfl nOMOpOB M CMeCflM, MCnOJlb3yK)U4MM Bbiciune 

ct)TopnpOBaHHbie C m C HacbiLueHHbie cfuopoyr- 

neBOAOpOAbi. 

M3BecTHbi cnoco6bi TyujeHMfl nowapa nyreM no- 
AaHM b oroHb orHetyiuamero cocraBa, coAepwamero 
ranoMAoyrneBOAopoAHoe coeAMHeHwe. 

OAHaKO, KpOMe ranoMAoyrneBOAOpOAHOro coe- 
AMHeHMfl, 3tvj cocraBbi C0A6p>KaT npoTeMH m/mhm 
npoAyKTbi ero pacnaAa m >kmakmc nonnrviApoKCM- 
coeAMHeHMfl [1] vm TepneHbi m HeHacwmeHHbie 
Macna [2] 

3aAaneM M3o6peTeHMfl fmnaeTCfl C03AaHne cno- 
b6a TyiueHMfl nowapoB, npw kotopom nnaMa racnTC« 
T3K>Ke 6b!CTpo m 3ct3ct>eKTviBHO. KaK m no MCTlOJlbSyeMOM 
b Hacroamee BpeMfl TexHonornn c ranoM AgyrneBO- 

AOPQAHblMM COeAHHeHMflMM, K OTOpblM, OAHaKO, He 

lpa3pyiuaeT 030H08biM oiom 3eMHM, He co3AaeT nap- 

HMKOBblM SCfccfceKT. 

Cyib M3o6peTeHMfl. 

riocTaBneHHyK) 3aAasy mo>kho peanw30BaTb npM 
vicnonb30BaHMM HacwmeHHbix bwcujmx (J)Topnpo- 
BaHHbix 4)TopoymeBOAopoAOB m mx CMeceM b Kanecree 
omeTyLume/ieM Ann ncnonb30BaHHfl B'cnoco6ax m 
ycTpowcTBax Ann TyiueHun nowapoB. CnocoS ii3o6- 
peieHHfl BKnjosaeT BBeAeHne b oroHb HacbuneHHoro 
C mjim C Bwciuero (JrropMpoBaHHoro ctnopoyme- 

2 3 

BOAopoAa b omeTywameM KOHueHTpaijMM n noA- 
Aep>KaHne t3kom KOHuempauMM ao noraweHMfl oi~hr 
HacbiiAeHHbie Bbicujue cjnopMpoBaHHbie <J)Topoyr- 
neBOAopoAbt 3Toro M3o6peTeHHfl BKntosaioT coeAM- 
HeHun no cJjopMyne H F , rAe x 2 wm 3, y 1 min 2/ 

m z 5, -6 wm 7; rAe y 1 m z 5, ecnM x 2, m rAe z 6 mjim 7, 
ec/iM *x 3. Cneunc})HHecKMe cJrropoyrjieBOAopoAbt, 
none3Hbie aha stoto M3o6peTeHMfl, BKnjosaiOT ren- 
Tact)TopnponaH (CF CHFCF ), 1,1,1,33,3- 

3 3 

reKca4)TopnponaH (CF CH CF ), 1,1,1,23,3- 

3 2 3 ' 

reKca<})TopnponaH (CF CHFCHF ) m n e ma c))Top3Ta h 

3 2 

(CF CHF ). 3tm (JrropoyrneBOAopoAbi mo>kho mc- 

nonb30BaTb oTAexibHO, b CMecu Apyr c APyroM wim KaK 
cMecw c ApymMM orHeiyiuaiUMMH areHTaMM. 06biMH0 
omeTyujaLUne areHTbi Mcnonb3yKKCfl b KOHLjeHTpauMax 
b npeAenax ot 3 ao 15% npeAnomvcrenbHO 5*10% 
o6-beM Ha o6"beM. 

J 1 jc_j§Kne (J)TopoyrneBOAopoAbi He coAepwaT 
fipoMa win xnopa, mx noT eHUMa/i pa3pyiueHMfl 03QHa 
HyneBoii. KpoMe Toro, nocKO/ibKy coeAMHeHMfl co- 
AepwaT aTOMbi BQAOpOAa^HHJQQiiBei) ^eHH pacn aoy b 
iiA^K bieM aTMoccpep e, m, cneAOBaTe/ibHo, He npeAC- 
VaBJiflKDT co6oii yrpo3bi, KaK ra3bi napHWKOBoro acf*— 
cfreKra 

3tm coeAMHeHMfl wioryr ncnonb30BaTbCfl OTAenbHO 
nnn b CMecu APyr c APyroM vm b CMecflx c ApyrwMH 
orneTyLuaLunMM areHTaMM. 

CpeAM Apynix areHTOB, c kotopwmm mo>kho coe- 
AMHMTb c|)TopoyrneBOAopoAbi stoto M3o6peTeHMfl ( 
xnop- m/hhm 6poMcoAep>KamMe coeAMHeHMH, taKMe, 



KaK CF Br, CF BrCF Br, CF CF CI, CF BrCI m 

3 2 2 3 2 2 

CF 3 CHFBr. CMecM remactnopnponaHa m CF^HBr 

oco6eHHO npeAnoHTMTenbHbi, nocKonbKy coeAMHeHwa 
MMejoT OAMHaKOBbie AaB/ieHMH napa b 6o/ibuJOM 
AMana30He TeMnepaiyp, m no3TOMy KOMno3nunfi cmccm 

OCTaeTCfl OTHOCMTe/lbHO nOCTOflHHOM BO BpeMfl BblXOAa 

mtim Apyroro npMMeHeHMa 

Ecnw (J)TopoyrneBOAopoAbi Mcnonb3ytOTcn b cwie- 

CflX, TO OHM COCTaBJlfllOT HO MeHblljeM Mepe 0K0/10 10 

Bee. QT^CMecM. B T3KMX CMecflx >KenaTenbHO Mcnonb- 
30BaTb yfteBOAopoAbi b BonbtueM KonMsecTBe, hto6w 

CBeCTM K MMHMMyMy BHMflHMe XHOp- M SpOMCOAep- 

molmmx areHTOB Ha OKpywaromyK) cpeAy. 

HacbimeHHbie Bbictuwe c{)TopMpoBaHHbie C m C 

2 3 

(JrropoyrneBOAopoAbi mo>kho 3(|)ct>eKmBH0 Mcnonb- 

30BaTb B HK)6blX^M MHMMa^bHblX KQHUeHTPaUMflX. npM 
KOTOpblX TyiUMTCfl OTOHb, TOHHbIM MMHMMajlbHblM ypo- 

BeHb 33BMCMT ot onpeAeneHHoro wiaTepMana cropaHMn, 
KOHKpeTHoro cJ)TopoyrnepoAa m ycnoBMM ropeHMfl. 
OAHaKO, nynujMe pe3y/ibTaTW AOCTMratOTcn, ecnw 
c()TopoyrneBOAopoAbi mjim mx CMecM Mcnonb3yK)TCfl Ha 
ypoBHe no MeHbweM Mepe oko/io 3% (06. /o6. ). npM 
Mcnonb30B3HMM To/ibKO c})TopoyrneBOAopoAOB Haw- 
nysiuMe pe3ynbTaTbi AooviraiOTCfl npM coAep>KaHMM 
areHTOB no MeHbiueii Mepe oko/io 5%fo&/o6. ). 
TaKMM H<e o6pa30M, MaKCMManbHoe' Mcnonb3yeMoe 
KonMsecTBO 6yAeT perynMpoBaTbCfl coo6pa>KeHMflMM 

3K0H0MMHH0CTM M nOTCHLJManbHOM T0KCM4H0CTM Anfl 

>kmbwx opraHM3MOB. Okojio 15% (06. /06. ) o6ecne- 
HMBaeT noAxoAfliuyK) MaKCMManbHyK) KOHueHTpauMio 
Ann Mcnonb30BaHMH (J)TopoyrneBOAopoAOB m mx 
CMeceM b HaceneHHbix paMOHax KoHueHTpauMM Bbiwe 
15% (06. /06, ) MoryT Mcnonb3pBaTbCfl b HeHace- 
neHHbix paMOHax, npwneM ^0HKafl> KOHuempauMfl 
onpeAenaeTca KOHKpeTHbiM MaTepManoM ropeHMfl, 

Bbl6p3HHb!M (|)TOpoyr/ieBOAOpOAOM (MHM CMeCbK)) M 

ycnoBMAMM ropeHMfl. ripeAnoMTMTenbHOM KOHi^eHT— 
pauMefi areHTOB cfcTopoyrneBOAOpOAa, mx CMeceM m 
CMeceM c ApyrMMM areHTaMM b cootb6tctbmm c 3tmm 
M3o6peTeHMeM flsnaeTcn KOHueHTpauMfl nop^AKa 5- 
10% (06. /06. \ . 

OTopoyrneBOAopoAbi Moryr npMMeHHTbCfi c mc- I 
nojib30BaHMeM o6 biMHQM TexHMKM npMMeneHMfl m 
cnoco6oB. ^ 

TaKMM o6pa30M, stm cocraBw mo>kho Mcnonb30BaTb 
b o6meM CMCTeMe TyiueHMfl nowapos crpyMHbiM 
Bbi6pacbiBaHMeM, b kotopom areHT bboamtca b 3aK- 
pwToe npoCTpaHCTBO (HanpMMep, KOMHaiy m^m APyroe 
noMemeHMe) m HanpaB/ieHMeM Ha nnaMfl b KOHueHT- 
pauMM AOcraTOMHOM Anfl TyiueHMfl omfl. CornacHo 
ofiLueM cMaeMe TyujeHMfl, yapoMCTBO, o6opyAOBBHMe 
vm Aa>Ke KOMHaTbi m noMeiueHMfl Moryr 6bm> 
cHaSweHbi mctomhmkom omeTytuatJuero areHTa m co- 

OTBeTCTByKHAMMM UJnaHraMM, BeHTMJlflMM M KOHT- 
pOHbHblMM yCTpOMCTB3MM, KOTOpbie n03BOn«IOT 3BT0— 

MaTvmecKM m/mhm BpyHHyio onepMpoBaTb mmm b co- 
oTBeTCTByioiAMx KOHueHTpauMflx b cnywae bo3hmkho- 
BeHMA no>Kapa. HsBecmo, hto omeTyiuaiAMe cocTaBbi 
mo>kho noABepran> ok3tmk> a30T0M m/im ApyrMM 
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MHepTHbiM ra30M ao 500 a™ npn OKpywaiomMx yc- 

nOBMAX 

c&ropoyrneBOflopoAHbie areHTbi mo>kho wcnonb- 
30BaTb nocpeAOBOM o6waiifel^.nopTaTviBHbix ome-, 
Tyainrenefi. B hmx ^asneme yBenMHMBaeTCA a30TOM 
Mfin APyrnMM MHepTHbiMM ra3aMM c TeM, mo6bi areHT 
nojiHOCTbK) BbinycKa/iCfl H3 omeTyLUMTenH. CwaeMbi, 
coAep>KaiMMe (JyropyrneBOAopoA, mo>kho OKMMaTb ao 
nio6oro Hy>«HOro ^asnenm ao 600 aTM npn ycnoBMflx 
OKpyjKawineM cpeAw. 

B npaioviKe Hacroflinee M3o6peTeHMe unnwcrpM- 
pyeTCA cneAyHDLMMMM npviMepaMM. 

Rprnviep 1. 

fllifl McnbuaHMfi TyweHMfl craTHHecKoro nnaMeHM 
6bin CKOHCTpynpoBaH 6okc o6beMOM 28,3 Ky6. n 
(TytueHne ho/imbom). Sokc 6bin CHa6>KGH nneKCuma- 

30BblM CMOTpOBbIM OKOLUKOM M BXOAHbIM OTBepCTMeM B 

BepxHeiS sacTVi Ann BBefleHUfl areHTa, KpOMe toto, 
bxoaom Ann B03Ayxa b hm>kh6M sacm C ijenbio mc- 
nbrraHMA areHTa b ueHTp 6oKca noMemanocb 6n\oj\o 
(cTeKHAHHoe) pa3MepoM 90 x 50 mm m 3ano/iHnnocb 10 
r moiakoctw, Mcnonb3yeMoit b 3a>KMranK3x. >KnAKoab 
BocruiaMeHanacb m ropexia b TeneHne 15 cenyHA ao 
BBetxenm areHTa. Bo BpeMA ropeHMfl b 6okc sepe3 
HM>KHee oTBepcTue bboawica B03Ayx nocne 15 ce- 
KyHA BnycKHoe OTBepcroe B03Ayxa 3aKpbmanocb m b 
6okc BBOAMncfl omeTyujamMii areHT. Oh noAaBancA b 
KonnHecTBe, AOCTaTOHHOM AnA oBecneneHMA koh- 
MeHTpannM areHTa 6,6% 06. /o6. H3Mepflnocb BpeMA 
TyiueHMfl, t. e. BpeMfl nocne noAann areHTa m ao 
raujeHMfl nnaMeHU CpeAHee BpeMfl raweHMfl Anfl 
areHTa c KOHueHTpaunefi 6,6% 06. /o6. A3H0 b Ta6- 
nnue 1. 
llpMMepZ 

3KcnepnMeHT npoBOAMAM, KaK b npMMepe 1 c mc- 
nonb30BaHneM b KawecrBe ropjosero renTaHa. 
CpeAHee BpeMfl TyweHMfl Ann KOHueHTpauMM 6.6% 06 . 
/o6. Tex me areHTOB Taione Aarorcn b Ta6nnue 1. 

B Ta6nnue 1 noKasaHO BpeMfl TyweHMfl nnaMeHM, 
HeoSxoAMMoe aaa pa3/iwMHbix ropiosMx Bemecra npw 
ncnonb30BaHMM areHTa c KOHuempauweM 6,6% 06. 
/o6. ripu 3Tofi KOHueHTpauuM renTac|)TopnponaH raxme 
3cf)(t)eKrviBeH b TymeHMH nnsMeHM H-renTaHa, Kan 
6poMCOAep>KaLUMe areHTbi, m nomvi Taione sctnfceK- 
tmbhh, KaK APyrwe areHTbi b TyiueHMM nnaMeHM ot 
>KHAKocrvt Anfl 3a>KnranoK 

B cooTBeTCTBMM c M3o6peTeHweM Anfl o6meno 
npuMeneHMfl mmctux <})TopoymeBOAopoAOB npeAno- 
MHTaK)TCfl KOHi^eHTpaunn okojio 5 10% Hcnonb30BaHue 
He6onbLuoro oSteMa areHTa MOSKefne AOCTMHb uenw m 

(IpMBeCTM K 06pa30BaHHK) AWMa H BblCB060>KAeHMK) HF 

M3-3a cropaHMfl arem-a. Mcnonb30BaHne M36biT0HHbix 
KonnnecTB hbskohomhhho m MO>KeT npuBecTM k pa3» 
6aBneHMK) ypoBHfl xncnopoAa b B03Ayxe ao koh- 
ueHTpauufi BpeAHbix Anfl >KMBbix opraHH3MOB. 
npMMep 3. 

Bbin noBTopeH npMMep 1 c AByMfl 6enbiMM mwiij- 
K3mh, HaxoAfltMHMMCfl b SoKce. Ilocne TyaieHUfl 
nnaMeHM mwlum ocraBanMCb b 6oKce eme 10 MMHyr m 
noABepranncb asmctbmk) npoAyKTOB cropaHMfl. Rocne 
3tom npoueAypw mwlum He BwcKa3biBann cMMnTOMOB 



HeAOMoraHMfl n noBeAeHne mx 6bino HopManbHbiM 
nocne yAaneHMfl M3 6oKca. 
npMMep 4. 

flaHHbie ncnbiTaHUfl AMHaMwsecKoro ropeHMH Anfl 
rerrractrropnponaHa m l,l,l,2,33-reKcact)TopnponaHa 
6wnn nonyneHbi c ncnonb30BaHneM ncnwTaTenbHOM 
npoueAypw, b kotopom B03Ayx m h— 6yT3H HenpepbiBHO 
noAaBanwcb k nnaMeHU b crreKnflHHOM Haiueo6pa3HOM 
ropenna nap McnbnyeMoro areHTa CMeuiMBa/icfl c 
B03AyxoM m noAaBancfl k nnaMeHM, npwneM koh- 
ueHTpauMfl areHTa nocreneHHO B03pacTana ao ypoBHfl, 
Heo6xoAMMoro aha TyujeHMfl nnaMeHM. flaHHbie 6binM 
nonyneHbi Anfl renTac|)TopnponaHa m 1,1,1,2,33- 
reKcacJ)TopnponaHa m, c uenbio cpaBHeHMfl Anfl APyrwx 
cneAywiMMX ranoHOBbix areHTOB: CF Br ( CF BrCI, 

3 2 

CF CF CI, CF CF H m CF . flpoqeHT Ka>KAoro 

3 2 3 2 4 

BetuecTBa b B03Ayxe (06. /o6. ), Tpe6yeMbiM Anfl 
TyuieHMfl nnaMeHM, AaeTCfl b Ta6/iMue 2. 
FlpMMep 6. 

TenTact)TopnponaH m CF Br, CF BrCI m CF CF CI 

3 2 2 2 

Mcnonb30BanMCb Ann TyiueHMn H-renTaHOBoro 
AMcJ)cJ)y3Horo nnaMeHM aHanorwHHO npMMepy 4. 
flaHHbie McnbiTaHMfl yKa3aHbi b Ta6/iMue 3. 

flaHHbie McnbiTaHMfl a^h a MMsecKoro ropeHMA, 
yKa3aHHbie b Ta6jinuax 2 m 3, AeMoncrpMpytoT, hto 
Mcnonb30BaHMe renTa(J)TopnponaHa m neHTacj)Top3TaHa 
3H3HMTenbHO 6onee scj^eittMBHO, neM Mcnonb30B3HMe 
Apyrwx M3BeciiHbjxjie6jg5M^ Mnk LxnopcoAepwauuMX 
cocraBOB. Bonee Toro, renTac^Topnponan mo>kho 

CpBBHMTb nO 3C()(t)eKTMBH0CTM C CF CF CI, xnopCO- 

3 2 

Aep>KaiMMM xnopcjDTopoyrneBOAopoAOM. Hx cpaBHeHMe 
□0Ka3aH0 no OTHOLueHMK) k H-renTaHy, a Taione h- 
6yraHy. XoTfl 6poM- m xnopcoAepmauuMe areHTbi, 

TaKMe, KaK CF Br m CF BrCI HecKonbKO 6onee scfi- 

3 2 

cfceKTMBHbi, qeM (J)TopoyrneBOAopoAHbie areHTbi b 
TecTe c naujeo6pa3HOM ropenKOM, Mcnonb30BaHMe 
AaHHbix areHTOB ABnfleTCfl aoct3tomho s^eicrMBHbiM 

M He MMeeT OrpaHMMeHMM, CBfl3aHHblX C OTHOtUeHMeM K 

OKpy>naioiMeM cpeAe. 
(IpMMep 6. 

flaHHbie TyujeHMfl craTMMecKoro nnaMeHM b 6oKce 
6binM nonyseHbi Anfl l,l,1333-reKcact)TopnponaHa 
npM o6"beMe McnwTyeMoro 6oKca b 35,2 Ky6. n. b co- 
OTBeTCTBMM c npMMepOM 1. KpOMe 1,1,1333- 
reKca(J)TopnponaHa c uennMM cpaBHeHMfl Mcnbrrbi- 

BanMCb TaiOKe CF Br, CF BrCI m CF CF CI. Bee 

3 2 3 2 

MoibnyeMbie areHTbi noAaBanMCb b KOHueHTpauMM 
5,5% (06. /o6. ). 

flaHHbie Ta6nnubi 4 AGMOHCTpMpyioT, hto 
l,l,1333-reKcact)TopnponaH ABnaeTCfl bucoko3c|)- 
4)eKTMBHbiM orxeTyiiiMTeneM. Oh noHTM TaioKe 3ct>— 

(J)eKTMBeH, KaK CF CF CI, xnopcJnopoyrneBOAopoA, m 

3 2 

AoaaTOHHO 3(J)(J)eKrMBeH no cpaBHeHMK) c 6powco- 
Aep>K3iAMMM ranoHaMM, tbkmmm, KaK CF Br m CF BrCI 

3 2 

m npeAnoHTMTeneH no npMMMHe otc vtctbma cbqm ctb 
pa3pyujaTb 030H m Apyrvix BpeAHbix bosagmctbmm, 
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KOTOpbiMH o6naAaK)T xnop- m 6poMCOAep>KauJlMe 
l^nonbt — " 

kpoMe CBOMCTBa BbicoK03(J)ct)eKTviBHoro areHTa aha 
TyiueHMfl no>KapoB l ( l,l,233-reKcac})TopnponaH 
AB/ifleTCfl TOKCMKononmecKM 6e3onacHbiM 

CneAyiooiMe npuMepw AeMOHCTpkipyiOT act>ct>eK— 
TMBHoe ncnonb30BaHne cJvropoyrneBOAopoAHbix 
areHTOB b cMecax nnn cociaeax, BKnwMawmux 
6poMCOAep>KaiUMe ranoHOBbie omeiyiuMTenM. 

npwMep 7. 

flaHHbie ncnwTaHUfl b a^h3Mhk6 c ncnonb30BaHweM 
npoueAypw c Maweo6pa3HOM ropenKoii no npwiepy 4 
6binn nonyseHbi Ann pa3nnMHbix CMeceii remact)- 
TopnponaHa m CF HBr. Bo3Ayx m CMecb areHTOB 

2 

HenpepwBHO noAaBanncb k H-remaHOBOMy amc})- 
(})y3HOMy nnaMeHM b Maiueo6pa3Hoii rope/iKe. flnfl 

AaHHoro noTOKa renTacJjTopnponaHa noTOK CF 2 HBr 

MeAneHHO yBenwMMBancR ao Tex nop, noKa nnaMa He 
noracno. SKcnepuMeHT noBTopancn npn pa3nnMHbix 
CKOpocTflx noTOKa reniacJ)TopnponaHa m pe3ynbTaTbi 
noKa3aHfei b Ta6nnue 6. 

B TaSnime 6 yKa3aHO (t>aioviHecKMM npoueHT o&b- 
eMa B03Ayxa. Tawi noKa3aH Taione paccsnTaHHbiii Bee. 
renTac|)TOpnponaHa b CNieat Kpoivie Toro, Ta6nnua 6 
yKa3bisaeT noTeHUwan pa3pyweHMfl 030Ha Ann K3>k— 
Aoro areHTa (TIPO"). flsHHbie nPO psccMMTbiBanwcb 
cneAyKaMMM o6pa30M: riPO Ana mwctux coeAMHeHnii 
paccHMTbiBanncb no cneAynxueii cfcopMyne: 

nPO A E P [/# Cl/ B +C/# Br/- D ( * c " 1 } 

B 3T0M Bbipa>KeHMM P (fcaKTOp (J)0T0/lM3a. P 1,0, 

ecriM HeT oco6bix crpyKrypHbix npn3HaKOB, KOTOpbie 
AenaiOT wioneKyny noABepweHHOfi TponoccfcepiiMec- 
KOMy (poionmy. B Apyrwx cnyMaax, P F, G mu H, kbk 
yxa3aHO b Tafinnne kohct3ht (Ta6nnua 5). 

nPO Ann cMecefi 6binn nonyseHbi yMHOweHweM 
Bee. areHTa Ha nPO HMcrroro areHTa. 

3tm AaHriwe AeMOHCTpupyjOT, mto 3<})ct)eKmBHoro 
TyiueHMfl rinaivieHM mo>kho AOCTMHb CMec«MM ren- 
TactrropnponaHa m CF 2 HBr m mto nPO CF 2 HBr mo>kho 

cymecTBeHHO CHH3HTb Ao6asneHneM k Hewiy ren- 



TacJ)TopnponaHa. 
npuMepw 8 11. 

B Ta6nnuax 7, 8, 9 m 10 noKa3aHW AaHHbie Ty- 
weHHfl An4>t»y3Horo nnaMeHM, nonyneHHbie no 
ripuMepy 7 aha cneAy»omvix CMecew areHTOB: 

Ta6nnqa 7 renTact)TOpnponaH m CF BrCI 

fa 

Tafinnua 8 renTac^TopnponaH m CF Br 

Ta6nnua 9 neHTatfnopsTaH m CF HBr 
Tafinnqa 10 l,l,l,233-reKC3(J)TopnponaH w 
CF HBr 

2 

3tvi Ta6nni4bi coAepwaT Tajone AaHHbie nPO Ana 
MMCTbix CF BrCI m CF Br (nwTepaiypHbie AaHHbie) Vi 

2 3 

FIPO Ann CF HBr (paccHtfraHHbie). flPO Ann CMecefi 

2 

6binn nonyseHW yMHOweHweM Bee. areHTa Ha flPO 
MMCToro areHTa. 

flaHHbie TafiriMU 7 10 AeMOHCTpupyioT, mto pas- 
nnHHue CMecw (JrropoymeBOAOpoAOB b cooTBeTCTBMW c 

3TMM M306peTeHM6M C XHOp- M 6pOMCOAep>KaiUMMM 

BeiuecTBaMM aanflioTCfl scjic^eiOMBHbiMM orHeTyiuM- 

Te/lbHHMH areHTaMM, M HTO, B COOTBeTCTBUM C ASHHblM 

n3o6peTeHneM # mo>kho Aocmsb cy^ecTBeHHoro 
CHtDKeHHfl riPO xnop- v\ SpoMCOAe g yamMX MaT e- 
^a^OB^tix^^^K>ucutMQBpyrJTgBOA^ Ha- 



CbimfeHHbie Buciune cJ)TOpnpoBaHHbie u m C <{)to- 

2 3 

poyrneBOAOpoAbi, Tawie kaK renTac})TopnponaH, 
1.1.1 ,2,33-reKca4)T0pn pon aH, 1,1,1333- 
reKcacj)TopnponaH m neHTacfiTopsTaH, KaK ucnorib- 
3yeMbie b HacroflLuee BpeM^ xnop- m SpoMcbAep- 
>Kainne Bemecraa, He mnnmcn pa3pyuunTenbHbiMM 
areHTaMM, m oco6eHHO none3Hbi, TaM, rAe ommctk3 
cpeAbi npeACTaBnfleT npo6^eMy. J^pyrvie npuwieHeHMfl 
(J)TopoyrneBOAopoAOB 3TOro w3pi5peTeHHfl TyiueHne 
nonapoB, Bbt3BaHHbtx BoennaMeHeHkteM >kmakhx m 
ra3oo6pa3Hbix ropwswx BemecTB, AepeBa, 6yMam, 
TeKCTMna TBepAbix ropiosMX BeinecTB, 3aLMurra 
3neKrpoo6opyAOBaHMfl, 3BM, ycTpoiiCTB o6pa6oTKM 
AaHHbix m AUcneTsepcKMX noMeiMeHnil TTT1 TTT2 
TTT3 TTT4 



'OopMyjia H306pCT6HHH 



1. Cnoco6 TyiueHMfl no>Kapa ( BKnwHajoiMufi noAasy 
^BoroHb omeTyujaiuero ranowAyrneBOAOpOAHoro 
-coeAMHeHMfl c noAAep>KaHneM ero KOHueHTpaunn ao 
MOMeHTa TynjejiMfl noyapa. oim^am xmcft TeM. hto b 
KaneciBe T^QOtiwrneBbAopoAHoro poeAMHeHMfl wc— ^ 
nonb3yK)T. oaho wnr &0Tie^ntt)Top yrneBOA0p0AHbix 
.coeAMHeHMM, BbiSpaHHbix M3 p^Aa' (n g^^Rp^ta ^ 
1 ,1 ,1 333-reKcact)Topnpona H, 1 ,1 ,1 ,2 3^- 
reKca^TopnponaHi^^ ^TOpnpona ff 

2. Cnoco6 no rTT^nMMawiMMificfl TeM, mto npn 
TytueHMH noAAep>KMBaK)T KOHuempaunio oahoto nnn 
6onee 4)T0pymeB0A0poAHbix coeAMHeHMti MeHee 15 
06. /o6. 

3. CnocoS no n. 1, OTnunajou^niiCfl TeM, mto oaho 
win 6onee cJyropyrneBOAopoAHbtx coeAMHeHMM noAaioT - 



b oroHb b BMAe cnnoiiiHoro noTOKa. 

4. Cnoco6 no n. 1, OTnMMaioiUMMCfl TeM, mto oaho 
wnH 6onee c})TopyrnepoAHbix coeAMHeHHM ncno/ib3ytor 
b cucTeMe nopTaTMBHoro omeTyujMTenfl. 

5. Cnoco6 TvuieHUfl no>Ka pa. BKnK)saK)LUM M noAaMy 
b oroHb omeTymsLMerd^ noMAyrneB^opoAH&r p 
coeAMHeHMfl c noAAep>KaHneM ero KOHueHTpauwn ao 
MOMeHTa T^ujeHUfl noxcapa, OTnMMawixm^cfl TeM, mto b 
KaMecTBe raoQMaynn^A^ mc- 
nonbsytOT CMecb, cocTOflu^yK) M3 oahoto mjim 6onee 
c()TOpyrneBOAOpoAHbix coeAMHeHMii, Bbi6paHHbix H3 
p«Aa: neHT3cJ)T0p3T3H, l.l,1333-reKcact)TOpnponaH, 
l,l,l,233-reKcacJ)Topnpon3H, renT3c{)TopnponaH m 
OAHOro wnii 6onee xnop n/nnn Spo MyrneBOA opoAHbix 
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t 



coeAMHeHMM, 8bi6paHHbix M3 pafla: CF Br, CF BrCI, 

3 2 

CF BrCF Br, CF HBr, CF tHFBr c"l<o^HTpauM^ 

_ ? P 2 3 



oahoto vm Sonee cJyropyrneBOAopoAHbix coeAHHeHMfi 
AO 10% ot Maccw ctf ecu. 

6. Cnoco6 no n. 5, ornnMajOLuniicfl TeM, hto npw 



TyUieHMM (10 AA6p>KMB3 (OT KOHUeHTpaLJMIO CM6CM OT 3 

AO 15 06. /,q6., 

7. Cnoco6 no n. 5, o-mtmaiomviMCfl TeM, hto cMecb 
noAaiOT b oroHb b bmag cnnoLUHoro noTOKa. 

8. CnocoS no a 5, 0TJiMHaK>mwMCfl TeM, hto cwecb 
ncno/ib3yK>T b cucreMe nopTaTMBHoro omeTyiUMTenfl. 



QO 
QO 
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Ta6jiHUbi 



Ta6/i Hiia 1 

BpeMH TyitieHMfl (cexyHAbi) A/i* 6,6 % 06./06. cocTaBa 



AraHT 


fooiOHee: 


XMAKOcTb an* 3a*MrasioK 


H-femaH 


CF3CHFCF3 


1.6 




1.6 


CF3Br 


0.8 




1.4 


CF 2 BrCI 


1.3 




1.7 


CF3CHFBr 


1.0 




1.7 



T a 6 /1 m u a 2 

TyiueHne H-6yTaHOBoro AM4><t>y3Horo nnarwieHM 



OrHeryiuamiift bo3- 
aviuhuA areHT, % 


flOTOK B03Ayxa, 
cm 3 /mmh 


noTOK oraeTyuiaiuero 
areHTa. cm 3 /mwh 


KontmecTBO areHTa b 
bosavxb. 06/06 


CF3Br 


16,200 


396 


2,4 


CF2BrCI 


16,200 


437 


2.7 


CF 3 CF 2 CI 


16,200 


963 


5.9 


CF3CHFCF3 


16,200 


976 


6.0 


CF3CHFCHF2 


16.200 


1312 


8.1 


CF3CF2H 


16,200 


1409 


8.7 


CF4 


16,200 


2291 


14,1 



Ta 6 n m u a 3 

TyiueHne H-renTaHOBoro Ant|><|>y3Horo n/iaMeHM 



OrHeryuiamMrt bo3- 
avujhuR areHT. % 


riOTOK B03AyXa. 

cm 3 /mmh 


riOTOK orHeTyiuatuero 
areHTa, cm 3 /mmh 


KoiiiiHecTBO areHTa b 

B03AVX6, O6/06 


CF 3 Br 


16.200 


510 


3.1 


CF2BrCI 


16,200 


546 


3.4 


CF3CF2CI 


16.200 


1,006 


6.2 


CF3CHFCF3 


16.200 


1.033 


6.4 


CF3CF2H 


16.200 


1.506 


9.3 



Ta 6/1 m ua 4 

BpeMn TyujeHHA (ceK) a/i« areHTa c KOHUeHTpauueK 5,5 % 



AreHT 


BoeMH TyuieHMfl fceK) 


CF 3 Br 


1,02 


CF 2 BrCI 


1.76 


CF3CF2CI 


2,15 


CF3CH 2 CF3 


2,98 
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T a 6 /i w u a 5 


KoHdaHTa 


1 1 a t m * m ii n a i in 

nanMcHOBaHMe 




F 


OaKTOp <t>OTO/W3a CAB06HHUX 

Br-C-CI 


A 4 OA 

0,1 80 


G 


OaKTOp 4>OTO/lH3a A** CABOeHHUX 

Br-C-Br 


0.015 


H 


OaKTop <t>OTonn3a A^a COCeAHMX 
Br-C-C-Br 


0.370 


A 


HopMa/iii3yK>u\aR KOHCTahtra 


0.446 


B 


SKcnOHeHT a«« H/iewa x/iopa 


0.740 


C 


MHOXurre/ib M/ieHa 6poMa 


32.000 


D 


KoHCTBHTa a/1 a H/ieHa yrnepoAa 


1.120 


E 


CDatcTop 80AopoAa =1,0 fl/ia OTcyTCT- 

BMfl H 


.0625 



Ta6/i m ua 6 

TyuieHne H-renTaHOBoro AM(t>4>y3Horo nnaMemi cMecu 
CF 3 CHFCF3/CF2HBr 



06teM noTOKa npw -ry- 


% o6%eM. 


b 803flyxe 


06mn& o6i>- 


Bee. % 


npo 


UJeHMM, 


CM /MHH 






6M, 


CF3CHFCF3 




CF3CHFCF3 


CF2HBr 


CF3CHFCF3 


CF2HBr 


% 






0 


1380 


0 


4.0 


4.0 


0 


0.89 


164 


489 


1.0 


3.0 


4.0 


30,1 


0.62 


353 


357 


2.2 


2.2 


4.4 


56.5 


0.39 


533 


216 


3.3 


1.3 


4.6 


76.6 


0.21 


705 


122 


4.3 


0.8 


5.1 


87.4 


0.11 


869 


39 


5.4 


0.2 


5.6 


97.2 


0.02 


1042 


0 


6.4 


0 


6.4 


100.0 


0.00 
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Ta 6a m ua 7 



TyiueHne H-rerrraHOBoro AM<t><t>y3Horo ruiaMeHW CF3CHFCF3/CF2BrCI CMecu 



IIotok, o5ecneMnaaioiuMft 


06veM% b Boaayxe 


O61AMCH 06b- 


Bee, % 


npo 


TytueHne cm /mmh 






6M, % 


CF3CHFCF3 




CF3CHFCF3 


CF2BrCI 












0 


546 


0 


3.4 


3.4 


0 


2.64 


164 


437 


1.0 


2,7 


3,7 


27,5 


1.91 


262 


378 


1.6 


2.3 


3 9 


41.7 


1,54 


353 


328 


2.2 


2.0 


4.2 


53,1 


1.24 


533 


210 


3.3 


1.3 


4.6 


72,5 


0.73 


705 


109 


4.3 


0.7 


5.0, 


86.3 


0.36 


869 


44 


5.4 


0.2 


5,6 


94,9 


0,18 


1042 


0 


6.4 


0 


6.4 


100.0 


0,00 












T a 6 a m u a 8 


TyiueHne H-renTanoBoro An<t»}>y3Horo n/iaMeHM CMecbio CF3CHFCF3/CF3 


IIotok, o6ecneMMBaHDiiiM« 


06mua % b B03Ayxe 


OSiUMft 06b- 


Bee. % 


npo 


TyaieHne 






eM. % 


CF3CHFCF3 




CF3CHFCF3 


CF3Br 


CF3CHFCF3 


CFaBr 








0 


510 


0 


3.1 


3.1 


0 


14,28 


164 


422 


1.0 


2.6 


3.6 


30.4 


9,93 


262 


334 


1.6 


2.1 


3,7 


46.4 


7.65 


353 


317 


2.2 


1.9 


4.1 


57,1 


6,13 


533 


246 


3.3 


1.5 


4.8 


71.6 


4.06 


705 


98 


4.3 


0.6 


4.9 


89.2 


1.54 


869 


51 


5.4 


0.3 


5.7 


95.4 


0.66 


943 


24 


5,8 


0.1 


6.0 


98.5 


0,21 


1042 


0 


6.4 


0 


6.4 


100.0 


0,00 












T a 6 /1 m u a 9 


TyiueHne H-rentaHOBoro AM<t><t>y3Horo rwiaMeHw CMecbio CF3CF2H/CF2/HBr 




Dotok. o6ecneMMBaKDmMiS 


- 06mufl % b BOSAyxe 


0611411ft 06b- 


Bee. % 


npo 


TyiueHne 






eM. % 


CF3CF2H 




CF3CF2H 


CF2HBr 


CF3CF2H 


CF2HBr 








0 


1360 


0 


4.0 


4.0 


0 


0,89 


196 


526 


1.2 


3.2 


4.4 


25,6 


0,66 


314 


470 


1.9 


2.9 


4.8 


37,5 


0,56 


421 


423 


2.6 


2.6 


5.2 


47.7 


0.46 


637 


338 


3,9 


2.1 


6.0 


63,0 


0.33 


1039 


109 


6.4 


0,7 


7.1 


89.4 


0.09 


1509 


0 


9.3 


0 


9,3 


100.0 


0.00 
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T a 6 /i u u a 10 

TyiueHne H-renT3H0Boro flu^yaHoro nuaMeHM cMecbto CF3CHFCF 2 H/CF 2 /HBr 



floTOK, o6ecneMMBaio- 



CF3CHFCF2 
0 

196 
421 
637 
843 



CF 2 Br 

1380 
508 
423 
367 
207 



06mw& % b B03Ayxe 



CF3CHFCF 2 H 
0 

1.2 
2.6 
3.9 
5,2 



CH 2 HBr 

4.0 
3.1 
2.6 
2.3 
1.3 



o6teM, % 



4.0 
4.3 
5.2 
6.2 
6.5 



Bee. % 
CF3CHFCF 2 H 



0 
30.8 
53.7 
66.3 
82,1 



npo 



0.89 
0.62 
0.41 
0.30 
0.16 



U 
00 

T-( 

00 



